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The invention pertains to a method for producing epothilones and also relates to intermediate products 
obtained during the production process. Epothinone A and B are natural substances which can be 
produced by microorganisms and have similar properties to those of taxol and, therefore, are of interest to 
the pharmaceutical chemistry. 
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1. &4 






1 

OS** R=*ig(A)£fcii;*fvVg(B)] 
2 . — JRS; 19a 
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R 




ft iy V ;^lS^o J: t>* 

3. 2 -(2, 2-v^^/V-[l, 3]v ? ^^f*^-4--f/P)-2-^^/V-^ 
^^y- 3-^-^) 2 Q 

4. 2 - ^ fvV- 6 -^7*7^— /]✓ 3 0 
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7. -fc£4 a 




4a OB 



8. (4S,6S)-2-(2, 2-v^^/V-[l, 3 ] v^^rf-^- 4 ->f/V) - 
5-fc 4, 6 - h U^f/V-!)yr^y-3-ty5 0 

9 . IS^JI ld^6 ©^i*tL^*^|E*<Oft^<035E:fl:Sttffo 
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(DE4138042C2) # y-/Mf f^B^^Pf £ ^ — ^ U 



ttffrBll. ««M^lt^M(7)pTfgtt^&*9#^iCfigT^5[G. Hfifle, N. 

Bedorf, H. Steinmetz, D. Schomburg, K. Gerth, H. Reichenbach Angew. Chem 
. 1996, 108, 1671; Angew. Chem. Int. Ed. Engl. 1996, 35, 1567;D. Schinzer 
"Epothil ones -New Promising Microtubule-stabilizing Natural Products wit 
h Taxol-like Biological Activity" , Eur. Chem. Chron. 1996, 1, 7;D. M, Bo 
Hag, P. A. , McQueney, J. Zhu, 0. Hensens, L. Koupal, J. Liesch, M. Geot 
z, E. Lazarides, CM. Woods, Cancer Res. 1995, 55, 2325] 0 

niTjfVnVl (A : R = H, B : R =M e ) fij£^«ffi^^^|f ^ ft, 
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[D. Schinzer, A. Limberg, O.M. Bohm, Chem. Bur. J. 1996, 2, 1477] 0 

^Dfflte. Sot, 
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^^/V-S^y /V^Jxt^^^^/V-tert-^^^-^y /VS"C*?5o 

— o^^T/v^-^*4r#*r S^lfcixS^^T 1 ^*, b < teR u C 1 2 (= C 
HPh)(PCy) 3 (^7^1)(J. Org. Chem. 1996, 61, 3942- 

3943; Tetrahedron 1996, 52, 7251-7264;J. Am. Chem. Soc. , 1995, 117, 12364 
-12365;J. Am. Chem. Soc, 1995, 117, 2943-2944^5 J; ^Tetrahedron Lett. ;1 
994, 35, 3191-3194, J. Am. Chem. Soc, 1996, 118, 6634-6640*3 J; W. Am. 
Chem. Soc, 1995, 118, 100- 110) ©flUBd £ 9 ir 4 ^i? i/X \Z. J: 9 m 
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R 




0 OB 0 



iz. ft */ V ;^1S^ J: t>* 

( 2 - ( 2 , 2 - ^ ^vV- [ 1 , 3 ] v^^rf - ^- 4 — { ;V) - 2 - J ^tV-^VP 

y— 3 -^-y) 2 , 

2 - ^ 6 /V 3 




*5j;^2, 6 -S^^Vl^- 6 /W3 a 




R = ?kig ;£fcft^ ^T*S> 9 , B ^^rtt?**ofc«*Sr**L^5] 
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4a OB 



(4S,6S)-2-(2, 2-v^^vV-[l, 3 ] v^^rf-^- 4 ->f ;V) - 5 - t 




^^A2 0 a) LDA, THF, - 7 8°C, 7 0% ; b) p - f/Vxy^y 
Stfy^?A(PPTS), Me OH, RT, 3 6 B#Pfl, 8 8%; c) 1 2*S*t 
ert-B uMe 2 S i OT f (T f = hV bh 6 S*2 

, 6 -Ascitis y CH 2 C 1 2 , - 7 8^ 9 6%; d) 0. 2S1C SA(^y7r 
-^/V^y*, MeOH, CH 2 C1 2 , 0 0 C, 5 R$|Sk 82%;e)llSil 
^PASStf U^^A(PDC). DMF, RT, 3 6ffl, 7 9 % G 
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Sfc' y A (P P T S ) ©#ftft R»i:fir So i<TBSOT f &J;lfli 
jg^-r5o fi^n ^-!?AT*^*»Kj*»ft^J:!9 l^Cl-C12f 





4 



^^A3 0 a)TBSCK DMF, RT\ 1 0 B^IRh 9 8% 

; b)0 3 , PPh 3 , CH 2 C 1 2 , - 7 8°C, 7 0%; c) 1. 5^i^f/V-( 
2-^^;v^T9;v-A--4;v)^^ K nBuLi, THF, - 

7 8°C^RT, 7 5%; d)HF, MeCN, WcS (Djfy^ (D$L)t ^ Q°C, 8 7 
% ; e)^*-^— "fl/ • v^y, CH 2 C1 2> RT, 1 B#NB, 78% 

; f)1.85SlPPh 3 MeBr/NaNH 2 , THF, RT, 2 0^, 83% 
; g) 2. 5^S^ F7^f/VTy^^A7n y F(TBAF), ^-l^^aL^—V 
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-^4A, THF, -7 8°C^RT, 9 9 % 0 



i/\^~fV J 7* / j$%\\\_\). Schinzer, A. Limberg, 0. IVL Bohm, Chem. Eur. J. 

1996, 2, 1477]£^LT#btl3(S)-77Vr3— /VI 0^||Ui:TBSC IX* is 



4 £r^3rf 5 0 DC C$5&X$4 - DMAP#ftTWf|||f|i 9 jo J;TJ*4 
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^^A4 G a) 1. 3Si^P^V; ^/I/^U^DCC), 0. 
2^14 - ^ / i>X4 -DMAP), CH 2 C1 2 , RT, 1 2 0$ 

Rk 80%; b)Cl 2 [RuCHPh](PCy 3 ) 2 , CH 2 C1 2 , RT, 1 2 B^H 



94%(Z : E = 1 : 1); c)HF, MeCN, Et 2 0, RT, 1 2B$Hk 6 5 
%; (D^^f/I/^^v-yy, CH 2 C1 2 , -3 5°C, 2B$^, 4 8% 0 

CH 2 C l 2 ^COC l 2 [RuCHPh](PCy 3 ) 2 1:^ii^^t^H 9 4 
%<DlR^^^T^'r^Sttfl=ii^(Z : E=l : 8£rj^rf3 0 
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2<Z>i 



9 



NaH, THF C1C0C0C1, 9 N AH „ n 

OH OH TBDMSC1 0 H OTBDMS DIMSQ, Etjt 0 OTBDMS HaUt1 '^ 

40 41 42 



Blpe 2 



42%, 92% ee 



OH 




Me 2 C0, H 
C11SO4 



OTBDMS 



43 



81% 



^>^ 0 NaI0 4 ,0s0 4 



76% 



44 



S^S EtifgBr, E t 2 0 |« J^O ™> NMO fjj^ 
% 45 . ▼ 




46 



(2 -(2, 3]^^f->--4 ->f/V)-2 -^^-^O^ 
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I/- 3 



[a Schinzer, A. Limberg, O.M. Bohm, Chem, Eur. J. 1996, 2, 1477] c 

3 - [ (tert - -f^/Vi?^ J- /Vi/ ]) ;V) ^ is] ~f n s<*f;V 4 2%v*vs*l/- I , 
)V4 O^feffllSLr. SriJJfcP. G. McDougal, J. G. Rico, Y. Oh, B. D 
. Condon, J. Org. Chem. 1986, 51, 3388-3390©#ffifcI^oT^/ S'lJ /WIS L 
. 3 -[(tert-^/kv f ^^/^>y/W)^->]- 1 — /W4 1 L 



)$1^<5(A. Jenmalm, Berts, Y. Li, K. Luthmann, L Csoregh, U. Hacksell, 

J. Org. Chem. 1994, 59, 1139-1148) 0 

1 - [ (tert - ^fv^i^ ^}V-y D ;V) Jr*^ -4,4-^ f^-^^y-- 5 - 



niV- 3 -jr—fl/A 3 0M5a 

(H. C. Brown, P. K. Jadhav, Tetrahedron Lett. 1984, 25, 1215-1218 ; P. K. Jadh 
av, K.S. Bhat^o^OT. Thirumalai, H. C. Brown, J. Org. Chem. 1986, 51, 43 
2-439) 0 

3-y^Vi/- 1, 2-7*#*J^>'5 0 0mg(7.34mmol, 1 =34) £\ THF 2 . 
eml^cD- 2 5°CiC^PLfcIpc 2 BH(7. 3 4mmol, (-) - t^^kCDfSBtC 9 
9%, 9 7%ee]H. C. Brown, M. C. Desai, P. K. Jadhav, J. Org. Chem. 1982, 
47, 5065-5069 ;H. C.Brown, B. Singaram, J. Org. Chem. 1984, 49, 945-947) <D 

!R»S£l;:jBTU S/Eii^feSr- 2 5°c^6 tifffl&Wi-%o $c^X\ thf^r 

TtSWKl 4mmHg/l (0. 5 mm/ 2 BJIffl) s ^fi^/^/uoi— ^/V 1 

0. SmllCffiEfip-f-So »jK«r»CV^T*-7 8°C^3L, T/Vft K4 2 1.3 8 2 
g(7.3 4mmol, 1 S*) £-t<£>* WB~Pf- £ 0 8°Ct 1 

Mtt^U &V^RTfcK#>5 0 3N Na OHgll 0. 7ml*5 J;t^3JCV^ 3 
0%H 2 O 2 jgift4. 4ml£8s2HIU SJS^I^Sr 2 ^M*PllS[»«fEi"5e ^T*ffi£r 

H 2 0 1 Sml&J^t^PNa C lill 5mlTi5^U MgS0 4 fK 
46£it\ «Tf6o 8S^7A^Pvb^77>f-"C^^y : x-f/V=2 
: l-CSSJU T/V^-;V4 3 8 0 0mg(3. 0 98mmol)^#^tt, 4 2%<D$L 
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: C 14 H 30 O 2 S i , SA= 2 5 8 . 4 7 g /mol 

13 C-NMR(1 0 OMHz, CDC 1 3 ) : 145. 69(d) , 112. 27 (t), 78.52(d), 6 
3. 29 (t), 41. 19(s), 33.39(t), 25.89(q), 22.85(q), 22.43(q), 18. 17 (s), "5. 
52(q) Q 

4-(l, l-^f;v-T!J;v)-2 ) 2-v^fvV[l, 3] ^^^4 4(Df 

T/l^^— 7V4 3 2 7 8mg(l. 0 7 6mmol)^Tir h>l SmUzMML, 
CuS0 4 2 0 0mg(2. 5 lmmol, 2 . 3 =3*) £r^&nl-§ 0 CH 2 C1 2 1ml 
tp<DymWto. lml(D^«4 ojK<HSTU IMRTtl 2E3f^tf£ 0 ffiSS 



^ ; ji— r/i^= 2 : 1 "C»S8i-5 0 T1? h~ K4 4 16 lmg(0. 8 7mmol) 

8 l%COitK^#/£-rSo 
-ft»T-^ : C n H 20 O 2 , 1 8 4.2 8 g/mol 

13 C-NMR(1 0 OMHz, CDC 1 3 ) : 145. 10(d) , 111. 88 (t) , 98. 19 (s), 7 
5.32(d), 60. 10 (t), 39.97(s), 29.80(q), 25.88(t), 22.86(q), 22.45(q), 19. 
ll(q)o 

2 -(2, 3]> ? ^^rf'^-4-^/W)-2-^^-7 Pl P t 0 ^ 

yr/vft K4 5£>»5g 

Tir b~K4 4 2 8 6mg(l. 5 5mmol) SrTHF 1 8ml^|gft?U zkt£!J 
>SfcB«i£pH7 1 4ml&mtt-t &o O s 0 4 il4 0 0 n 1 (0. 0 3 lmmol 
, 0. 0 2S*)(tert-^^/-^2. 5%)*SJSiS^«)^jaTU rftSr* 
L<iB$t~6 0 10M, NaI 0 4 9 9 6mg(4. 6 5 6mmoU 3^*)Sr^L 
fo2 0^tofc?)aDtSc ?l^l^RTtlL<l#U 2 4^H«*3j:tJ5 
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4 8 BvfH§$|tC3i{£N a I 0 4 3 3 2 mg (^jfr^CTx 1 . 5 5mmol, 2X1.0 3*) 

Iffi^MgS0 4 "(:«ii, »*i-5o 3SSSr*7A^P-r h^77^-^ 
: DE- 1 : 1 ^WM~t%o TjV'tM K4 5 2 2 lmg(l. 1 9mmol)£r 
7 6%OJR*^j£'f- 5 0 
— JKftjT*— * : C 10 H 18 0 3 , 3*= 1 8 6.2 5 g/mol 

13 C — NMR (10 0 MH z , CDC 1 3 ) : 206. 09(d) , 98.43(s), 72.94(d), 59 
. 75(t), 48. 84 (s), 29. 57 (q), 25. 57 (t), 18. 96 (q), 18. 62 (q), 16.46(q) 0 

2 -(2, 2->>^5vV-[l, 3]> ? ^^f-^-4-^/V)-2 -t^As-^l/f V 
-3-^-/^4 6CD$B£ 

0°C~t:\ x/VcpC0E tMg B r C9 3M®fflE5 2 8 ^1(1.5 8mmol, 1. 

1 ^ 1) ^ i/xf ;^x-r 4 ml <7)T t K4 5 2 6 8mg(l. 4 4mmol)<7) 



£ 0 ^Wffi^fc^i^ ^PzKtiNH 4 C l^fS^r^PL, »c^-C7lcSri5t»^* 

l"CftK'f^o T/Vn^4 6 2 5 lmg(l. 1 6mmol)£r#, 8 0%<Z)lfc^C 
— JKftjT*— * : C 12 H 24 0 3 , ^1=2 16.31 g/mol 

13 C-NMR(1 0 0MHz, C 6 D 6 ) : 1 : 98. 41 (s) , 79.95(d), 76 

.65(d), 60. 10 (t), 40. 60 (s), 30. 04 (q), 25. 73 (t), 24. 64 (t), 20. 03 (q), 19.2 
5(q), 15.99(q), 11.67(q) 

13 C-NMR( 1 0 OMHZ, C 6 D 6 ) : 5£#Stt# 2 : 98. 57(s) , 78.85(d), 76 
.46(d), 60. 08 (t), 39. 93 (s), 30. 02(q), 25.41(t), 25. 08 (t), 20. 85 (q), 20.3 
0(q), 18.90(q), 11. 95 (q) 

2 -(2, 2-v^^Vl/-[ 1, 31^^^^-4-^/W)- 2 -3>^}V-s<l/$ V 
-3 -^>2(DM^ • 

W. P. Griffith, S.V. Ley, Whitcombe, A. D. White, J. Chem. Soc. , Chem. Com 
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mun. 1987, 1625-1627 

7/Vn^/V4 6 7 Omg(0. 3 2 mmol) £ C H 2 C 1 2 5mUC|§$?U 6 4A 
^eu^^y — v-— ^tf—X^tM -J-^/V^r/V^y VN-^^ri/ K(NMO) 6 
6mg(0. 4 8mmol, 1 . 5 13*) 5 0 10»S, rF7/nt>r^ 

r>^^/v/V^y ^i— h (VII) (TPAP)6g(0.01 6mmoU 0. 0 513*) 
£«&&nU «»&RTt4l$Bff5o &Sil£*£n-* 1J -^/^^ 

= 1 : l"Ci|*S[-t-6o ^^SrY>2 6 0mg(0. 2 8mmol)&#, 8 6 

— With?— # : C 12 H 22 0 3 , 5^*= 2 14.30 g/mol 

13 C-NMR(1 0 0MHz, C 6 D 6 ) : 213. 23 (s) , 98.42{s), 74.18(d), 59.82( 
t), 50.44(s), 31.70(t), 30.03(q), 25.55(t), 20.97(q), 19.35(q), 19.04(q) 
, 8.16(q) 0 



2-^^-6 -^Zf^-T— /U3^o^Xl3 a <D&ti& 



5 OCD^^fel^o-Cfr5 [D. Schinzer, A. Limberg, 0,M. Bohm, Chew. Eur. 

J. 1996, 2, 1477] 0 




3 R=H 
3a R=Me 



0 
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LAH, Et 3 0 



84% 



C1C0C0C1, 
.OTBDMS DMSO, Et 3 N 



87% 



"OTBDMS 



50 



KriigerfcitMohle, Chem. Ber. 1971, 104, 1387-1399(50 ^l^otgilt 

6 - [ (tert-^/Vv^ fvW y /V) is] -^f-^lgv' U /Wn^/vcoJKjg 
6 - 1 K^^V^^f-V^ b y ^A2. 0 0 g (1 2. 9 7mmolh DMF 2 



5 ml, TBDMSC1 5. 8 7 g ( 3 8 . 9 3 mmol, 3 ^S) & £ tM ^ ^V— /V 5 . 3 
g(7 7. 8 5mmoK 6 M§*) R Tt 4 8 fJ#P*W#-f6o 
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IGIMilU ftive^y^y : DE=4 : 1©^77A^uy b^77>fH:J:*) 
5 0 If* - V y 6 - [ (tert- ~7^;W* f;^> y ;^>] - 

^^f-v^->y/^^7"/V3. 9 9 g (1 1. lmmoDSr^ 8 5%<DU^M^i~ 

— JKftjT*— * : C 18 H 40 O 3 S i 2 , 5^4=3 6 0.6 9 g /mol 
13 C-NMR(1 0 OMH z, C D C 1 3 ) : 174. 17(s) , 63. 00 (t), 36. 02(t), 32 
.53(t), 25.95(q), 25.55(q), 25.40(t), 24. 91(t), 18. 33 (s), 17. 57(s), -4.8 
3(q), -5.32(q) 

6 - [ (tert-^^/V-^^ fvW y /V) ^3r^] -^iJ-^Bft^Slai 
D.R. Morton, J. L. Thompson, J. Org. Chem. 1978, 43, 2102-2106 W£ 5 o 

H 2 0 4 4ml^<DK 2 C0 3 4. 4 g ( 3 1 . 8 mmol, 3. 5^1)*, 
— /H 3 Oml&^THF 4 4 ml^CO hf* - is V MUY£x$& 6 - [ (tert-T^ 
f 5 ;v) t ^ i/] - ^^f* Viv^ J ;i/x^r/w 3 . 2 5 g (9. 0 2mmol) 

(Dwmt-W)^, s^RTti^ffjo Kjs^oDS*£ftv^i/4i;:SE£ 

-eM^^^^o MWPNa C lfll 3 Omlt?tfV\ 1M KHSOjI 

6-[(tert-^/V^^/VVy/V)^^]-^1?-^S2. 0 1 g ( 8 . 1 7 mmo 
l)£r#, 9 0%©JR*^*f)Si-So 

-jfiftf"^ : C 12 H 26 0 3 S i , j£*=2 4 6.4 2 g/mol 
13 C-NMR(1 0 OMH z, C D C 1 3 ) : 180. 09 (s) , 62. 90 (t), 34. 05 (t), 32 
.37(t), 25. 93 (q), 25. 31 (t), 24. 46 (t), 18. 32 (s), -5. 33(q) 0 
6 -[(tert-^^yV^^/Wy /^^v'J-^fV-f }V$ n y KcDfiBg 
J. Tanaka, Bull. Chem. Jpn. 1992, 65, 2851-2853 

SOCl 2 3 6 2mg(3. 0 4mmoU 1 . 5 Mj*) >H > 4ml ^<D 6 - [ (ter 
t-^/Vv f ^^/V^y;V)^-^rv-]-^^rf'^0. 5 g(2. 0 3 mmolHc^P L 
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#>tc, 'OHy&nTfmmcMx^ g*£Bt«T5o 6 -[(tert-^/Vv^^ 1 
/^>y/V)^-drV]-^*/-Y/V^ p U K4 9 4mg(l . 8 6 5mmol, 9 2 %) 

*(S) - 4 ->f V/n fcVk- 3 -yn^/^f/V-^^rf-y U v^^- 2 -^-^2 0 



D.A. Evans, K. T. Chapman, J. Bisha J. Am. Chem. Soc. 1988, 110, 1238;A 
. Studer, T. Hintermann, D. Seebach Helv. Chim. Acta 1995, 78, 1185 : <D 
^WiK%<>XW&o ^^f-^fptOn-B u L i CO 1 . 6 Mjgjft 6 . 8 8ml(l 1 0. 
mmol)£\ -7 8°CX\ S^CTHF 1 5 ml * CD ( S) - 4 ~4 V hVl^-^^r 
t^/!J^y-2-tyi. 2 9 9 g (1 0. Ommol)<DjgiSfc#o< «9 ®JP^6 0 
m&-7 S°CX3 0#flM$U S{bT^ U/V^l. 2 2ml(l 5. Ommol)^;^ 

jbtu m&vn$:mmzm#>, ^pnh 4 c l^somi^p/x^i^ff 5 Q tt 

£ij£rE t 2 0^-5 Oml£H£fflLT 3 mfi 1 5 0 Mg S O^coffifflSS, SIKSr^l" 
0 1. 6 3 g (8. 9mmol, 8 9%)l:Mt^o 

(s)-4-^y/p tvi^- 3 - ( 6 - * ^}v^~? v - 6 -^j 4 jv) y 

i?y—2 - t^2 1 a 



A. Studer, T. Hintermann, D. Seebach Helv. Chim. Acta 1995, 78, 1185 : CO 

Mg8U9JB4 7mg(l. 9mmol)£\ ^.~C(tifc:Jl^ j&njR Lfttf* &h feKT 
HF 1. 5ml 4i4 -7P^e- 2 -^^/V- 1 --f<r>2 8 3mg(l. 9mmol) £^ 
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^7XTHF 1. 5 ml 4* CDC u B r • Me 2 S 1 9 7mg(l . 0 0 mmol) COSjB 
Wi$:m\\i-&o «*PSr^ia*t3 0^5 ;feKTHF^CD2 0 1 1 7mg( 
0. 6 4mmol)£r^PU ii^fe^r- 1 0°C^1 6R*W»#U *P*^#SrfiSftN 
H 4 C 1 jglfcl 0ml7:1f 5o ttfflSr3@E t 2 0?&M*2 OmlSrffiffiLTtf 5o M 

h^77^- ^ iSfffSSMJ: 9 , 21a 1 2 8mg(0 . 5 1 mmol, 7 9%)&M 

- 6 -=c./4sv?n y4 K 
Sfbt^rlF y 1 1 g (4 0. 2 6mmol, 2^4)£r, CH 2 C1 2 1 Oml^ 
00^1^-6-31/ 5 8 g (2 0. 1 3mmol)<^M*^^Pb, 
^RTtlW^OM 0°C-ei^tr5o ii^Sr^SlIL, Jg8E£5inbar"C§ 
^1"5o *S^2. 9 5 g (2 0. 1 3mmol, 10 0%)WI^§ o r<Z5ffi£Ii 

— JI86?J^— ^ : C 7 H 11 C 1 O, S*= 1 4 6.6 2 g/mol 

(S ) - 3 —v/ F-6-x/^;V-4-^y/P tVV-t^f/ U v>y- 2 -:t 

>2 1 



A. Gonzalez, Synth. Comm. 1991, 21, 1353-1360 

THF 1 5 ml fp (D (4 S) - 4 - ^ V t>-^f ^ U v 1 / - 2 - t/ 2 
. 0 8 g(l 6. 1 OmmoU 1 S *) tf>fifiS£ - 7 8°CI:M^ ^H^^COn - 
BuLiOl. 6MiSl 1. 6ml(l 8. 5 2mmol, 1. 1 5 Si) ^^(D^KWiW 
t~5 0 J!feV^ THF 1 0ml^(D^b-6-xy^;V/;n7^ K2. 9 5 g{ 
2 0. 1 3mmoh 1 . 2 5 ^i) CO- 7 8 °CCO^M^rMTt"5o SSSSKSrRTfc 




21 
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S^7^^P^F^77^-tPE : DE = 3 : 1 -efKK*f£ 0 ^f-^U ^ 

;V21 3. 5 5 g (1 4. 8 2ramol, 9 2 %) £#fe}fi:l#»£>7l£"C#§ 0 

-tWf-^ : C 13 H 21 N0 3 , 5£i;=2 3 9.3 1 g/mol 

2 5 cD^5t^^filcD(4 S, 2' S)-4-^y^nt°/V-3-(2-^^-^.^ 

h - 6 - xy -t^rf ^y- 2 2 2*3j;t^(4S, 2' S)-4- 

^y^n tVV- 3 -(2, 6 -v^ *f-;V-^rf y- 6 ^f/V) -:^f-y* y v> 

V- 2 -^-^2 2 a 



D. A. Evans, A. E. Weber J. Am. Chem. Soc. 1986, 108, 6757-6761 

THF^(DNaHMDS©lMgl9. 0 2 ml (9. 0 2mmol, 1. 1 5=S*)£r 
-7 8°CiC^PL, 0°CtC^LfcTHF %ml^(O^^V V vV V 2 1 1 . 
8 8 g(7. 8 4mmol)0»JS«r^:tt^«T^6o 7 8°C^1^M^5 

; THF 2mll^*PLfcMe I 5 . 5 7 g (3 9. 2 2mmol, 5 Mil;) SrSfcftP L 
, *f$&-7 8°C^4^P*mtf5o #CVvC% KS?I^fe£l&ftNH 4 C 1 jg*f-e 
#lt£l*\ ^xf/Vx-f;^fH|L, MgS0 4 tKftSf, **H-£o 
^7A^P^I^^77^t PE :DE4 : l~OftMl-£o t^Mttt&m 
2 2 1 . 5 1 g (5. 9 6mmol, 7 6%)Sr#5 0 
— ^KfT^— ^ : C 14 H 23 N0 3 , 3X=2 5 3.3 4 g/mol 
fli^JKl2 2 a Srl^fil^JJSgi" §o 22 a 1 . 5 6 g ( 5 . 8 4 mmol, 7 3%) ^2 

la 2. 0 3 g (8. 0mmol)^fe#f>tb5 o 

(S ) - 2 -y ^/V-^rf h - 6 1 /V2 3 33 £t5 

(S)-2, 6 - /y h - 6 1 /V2 3 a 




22 R=H 
22a R=Me 



0 0 
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23 R-H 
23a R-Me 



D. A. Evans, A. E. Weber J. Am. Chem. Soc. 1986, 108, 6757-6761 
^xf ;kx^f /Vtf 1 © L AHO 1 MlIS 5 . 8 3ml (5. 8 3mmol, 
, 0°Ci-MLfc, tvH Oml^^^^/WWb^#32 2 7 3 8mg 

(2.9 lmmol)O^MS-^o< !9 8§2jq-f 5 0 SHE'S*** 2 2 1 ml, 1 5 %* 
J |*N a OH$H&2 2 lml33j;TWc6 6 Zml<DW3BK.£. 9^lt£i*:£ 0 7 

— "C^V^y : DE = 3 : lX?ffiM^rtT5o 77V =i — /V2 3 2 9 9mg(2. 3 
3mmol, 8 0%)^M^f^^^^1#^tl5o 
— JKftjT*— * : C 8 H 16 0, S;*= 12 8.21 g /mol 

{frfrJft2 3 a %MWiZW&t% 0 2 3a 3 3 1 mg( 2 . 3 2mmol, 8 3%)^ 
22a 748mg(2.8 0 mmol) btt^o 

(S)-2 -^^/V-^f h- 6 /V3^o j:t^(S)- 2, 6 -v^fvV-^ 

-rc^-— /V3 a 



7**—^ f v^^(l, 1, 1 - Y !JTt h^V- 1, 1 -v>fc Kp 

-1, 2-^X3 - Ry-/V-3{lH)-tV) 1. 2 6 9 g(2. 9 9 mmol, 
1.3Si)^ CH 2 C1 2 Sml^T/Va — 2 3 2 9 5mg( 2 . 3 Ommol) 

SS:*7^^Pvh^77>f-^y^y : DE = 1 0 : 1 -?)|f$41~§o T/i-x 
t K2 2 4mg(l. 7 7 mmol, 7 7 %) tfSMfe^#©^"C#fc>;J'L§ 0 
— j&ftjT*— ^ : C 8 H 14 CX 1 2 6.2 0 g /mol 

ft^fe3 a SrPfil^SSjgl-So 3 a 1 9 9mg( 1 . 4 2 mmol, 7 1 %) £ 2 3 a 




3 R=H 
3a R=Me 



0 
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2 8 4mg(2. 0 0mmol)^fe#5 0 





3 - [ (tert-^/Vv^ U /V) v ;V 

1 , 3 - ~?U/<V*?$*~?V<D*: / */y >lk$o£T$m< 3 - [(tert-^ 

*f*;v*J* tf-su*/ V /v) fr* v] - 1 - n ^ y — /ko ^ 17 - j; 5 

— JKftrr — ^ : C 9 H 20 O 2 S i ; 5^m= 1 8 8.3 6 ; CAS No. [89922-82-7] 
13 C-NMR(1 0 OMHz, CDC 1 3 ) : d=202. 05 (d) , 57.42(t), 46.58(t), 2 
5. 82 (q), 18.23(s), -5.43(q) 0 

1 -[(tert-^/Vv^ f/Vv'P /V):^^] - 3 - t 4 

-^yfy 1 0 



2 -^p^n/<yo. 2ml&\ N 2 T\ M g M 9 M 4 4 3 mg( 1 8 . 2mmol)^o 



J;t«ffi*THF 1. SmlKS^jPU S/S*ri8*&$ f^ML&^ib, is 
tRTHF 6ml^C0 2-^n^7 P P^<y 1. 7ml(^ff2 2 mmol) CD |g^£r^o < 

MgfJ«9jS^jg*Pi-5t"e«Ti"So ?S^^*fcK^V^rtid, fcKTHF 
6mlfpc^ 1 2. 8 6 2 g (15. 2 mmol) OjgjR&jBT-f 5 0 ffi#£r R T"C 6 
fl5o fflfPNH 4 C l?S^2 5mlSrSJ£j8iS^^!lPU *#£l0#jKtf3 o iS 
^£ffi?PNH 4 C l»jK3 Omncj£t\ 2 EI^— x/VT-ttttH-£ 0 ^^iirfc* 
«ffl*l[HHa?PNH 4 C l^*3<tt^llHUS?PNa C lMtt»t^o MgS 

1 : 6 ) Srff 5o 2 2.749g(11.9 mmol, StMttf) 7 9 %) 

-jfiftf"^ : C 12 H 26 0 2 S i ; j£* = 2 3 0.4 3 

13 C-NMR(1 0 0MHz, CDC 1 3 ) : d=147. 10 (s) , 110.39(t) f 75.21(d) 

, 62. 17 (t), 36. 79(t), 25.89(q), 18.41(s), -5.49(q), -5.53(q) 0 

( S ) - 1 , 3 - v>- [ (tert - ^f/Vv 1 ^ ^jVis V JV^^- i/)]-4-* ftV- 4 - 

^yfyi l 




tert-^/^v^^^/^^nnv-y^g 4 6mg(6. 2 8 mmol, 1 . 3 Si) £\ #1 
*DMF 1 5. 0ml^(7)(S)- 1 - [ (tert-^/Vv^ ^vl^> U ] - 

4-^^7V-4-^>^>-3-^— /VI 0^J;W^Y-;V8 5 5mg(l 2. 
5 6 mmol. 2. 6 S*)©S*Si^Pl"So ?*g**rSmT?l 6^M«^i"5 0 tK 
ttlM KHSOjIfeiiU }W^4 0, E t 2 0^5 Oml^ftfflLTff 5 

S^rVU^^Vv^^AOO^v^V/E t 2 0(2 0 : 1)£0777^^pv 

-T'fSo S^a^ffi^^^fetC^oTs 11 1. 6 4 3 g (4. 7 3 mmol. 
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9 8%)£r#5 0 

(S)- 3, S-Vlitert-y^sVit^^/V^V /V^->)]-s<l/#y- 2 
1 2 




-7 8°C7;\ |^tm^y2 OOml^^l 1 1.6 
1 0 g (4. 6 7mmol)Offi£fS«r3ir(K7^T^^/T*fe h^Wlo »Ji^* 

if^y 4 >3. 8 9 g (1 4. 8 3mmol) £jgSn U frSHSSr^kf „ KiSiS^fefc* 

t 2 0(5 0 : l)Wig©77 y^a^nv ^77^- ft, 12 1.135 
g (3. 2 7mmol)&jS£-f 5 0 

^^-(2 -yf;l^f7^-4 -^/W)-^ h 




jr&LT, 4-^n^^^-2-^^V^ry-/V^f^I#(D^^fT5o 4-^ 
p n^^7V-2 -^f^f7y^7. 3 8 1 g (5 OmmoD^fc, v^5vV-(2 

f /I^f 7^- 4 - ^/I^) - ^ yj^^*^- h 9. 9 7 1 g (4 OmmoU 8 
0%)£#5 o 

(S,4E)-4-[3,5-v ? - (tert- -f^/Vi?* ^/Vz/ V fl/tt*/) - 2 - ^ 

;i^-^yh-l -x^;i/]-2-^f;yfryWyi 3 




n-BuLi (^i^vtp i. 6MM) 2. 9 4ml Sr. S^RTHF 1 5ml $*<Di? 
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^^-{2-^^jv^rVjv-A-^jv)-^^y^^^^—Y 1. 1 7 0 g(4 
. 7 Ommol)cO^(C-7 8°C^T*T5 0 7 8X:X4 B^HtWU ft 

V^feKTHF 1 Oml^CO 12 1 . 1 3 5 g (3. 2 7 mmol) <Dg?iK£ #>o < 9 
^tbi^T-f^ ; fl^ftSrSiSKIfig), 1 2f^fl^f~f£ 0 fSfPNH 

4 C 1 ill 0 Oml£SJS?l^fciK*nU ttffi£4[§k E t 2 0#8 OmlSrffiffl 
LTtT9o ^iirfc^-^/vttffl^SrfflftNa C 1 jgigtri5fci£ U MgS0 4 T* 

/^nn^y(2 : 3)*C77y^^P^ F^7 7^-|:#f 0 13 1.0 
9 0 g (2. 4 7mmol)£r#§ 0 

( S , 4 E ) - 3 - (tert-zf^/Ui/^ ^/Ui/ V fvV- 5 - ( 2 - 

^f;Vfr % //V- 4 -^/V) h - 4 -^>— 1 - .^"/H 4 




7 s"fbjt*»(40%) 0. 4 5ml£r, - 2 0 o C"CT^ h~ h V ;V4 0ml^<D 1 3 
<r>W&4 4 2mg(l. Ommol) }^i§T*f 6 0 ^7 ^#^M^fc^^f*y/V^P 
SS(3 0%) 0. 0 4 Sml^jSSP^ Jlj^SrO^T'ffiB^Kl 3«^v h 
y77j—^h^nma£tlft<%&-&X?f5 0 fSfnNaHCO 3 M^50ml£r 
KJSfl^fefc^&nU ftffiSr4IH, E t a O#8 0mlSrffifflLTtT5e ^fcHirfc 
x-f/Vi^^M g S0 4 -(:«W5 0 ^^S^-g^Lfc^, 
!J^y;^7AtEt 2 0t77^^^^K77^^#t 0 14 2 8 
4mg(0. 8 7 mmol, 8 7%)4r#5 0 

( S , 4 E) - 3 - (tert~:/^vVv^ f;V^ U */) - 4 - ^ fvV- 5 - ( 2 - 

y f;vfT^V- 4-^f/V)-^Vh-4 /V 1 5 
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4£7KCH 2 C 1 2 5. Omlfp(D 14 2 8 4mg(0. 8 7 mmol) <D'MM&, MAC 
H 2 C 1 2 5. 6ml^cO^^-^— fy^;V3- v^-^(l, 1,1- hUTir b^r 

1, 1 -^t Kn - 1 , 2 -^yX3- K^y/^- 3 (iH)-tV) 4 7 8mg( 
1.12 7mmol, 1. 3 3*) 0«»SEl-8SSP L, «#£S&-C 6 0 ftmtt S 

S^j^^®£b7tm. SSfe, i/!ii/^7^y^y/Et 2 o(4 : 1 

)T'773/^*7A^Pvh^77>fH:ftf 0 1 5 2 2 2 mg ( 0 . 6 8 mmol 
, 7 8%)dS#bH5o 

(S, 4 E)-4 - [3 - (tert-^yV^^^/V^y 2 - ^^V-^^r 

1^-1, 5 - v^x^/v] - 2 - ^ f ;V - f 7 y -/^ 1 6 




©41^4 4 Omg(l. 0 6 mmol. 1. 8 5=3*)S\ S?1."C3 MtKTHF4 
. Omlfp"C^#-f 5 0 feKTHF 5. Oml^CD 15 18 5mg(0. 5 7 mmol) CO 
»j&£8s2JDU «#£jgfc:2 0#JKtt5 ;»PNaHCO 3 il2 0ml»L 
, ffitU&rE t 2 0#3 0ml«r«MLt4lHlfi 1 5o ^to^^-x/vtttUfeSrMg 

^y/Et 2 O(20 : Dt773'^^tivb^77>fH:#to 16 15 

1 mg(0. 4 7 mmol, 8 3%)4r#S 0 

2 - ^ ^/V- 1 - ( 2 - ^f;V-f7^V- 4 ->f /V) -^f-- 1 , 5 -^ny 
- 3 -Jr—JV4 




THF^COIM TBAFigftl. 1 8ml(l. 1 8 mmol, 2 . 5 SS) 
2 0^ STHF 1 0ml4^\ ffittft4 A^e Is**, y- i/— y> t^lzWiW L 
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-7 8°CX:\ 16 15 lmg(0. 4 7 mmol) <D^£r?iS~pf 5o ffi^* & *$> o < 

^R*i-«IU}$n*<«ofc^ l£fPNH 4 C IMS 0ml-CiP7lc^»i"5o ft 
m^r, E t 2 0#5 Oml^MLT3[H]tl 1 5o Mg S 0 4 T?K*£-£fc^ JgjR£ 

^ffW-J:^ 4 9 7mg(0. 4 6 SmmoU 9 9 %) Sr#§ 0 
-1x^4 a 





4 ^ 



^^^^/Wb^^«^»^^MLTfT5, £fc:(D. Schinzer, A. 

Limberg, 0.H Bohm, Chem. Eur, J, 1996, 2, 1477) t>#flg, 

5 *5 J; 9 a CDf t^a*<D$et 

(4'S,4R ) 5S,6S)-2-(2, 3 ] V- 4 -^f 

;V)- 5 - t Kp^tV- 2, 4, 6 - h !J t^/V-fyl/y*? - 1 0 -^V- 3 
V5 4oJ:t^ 
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(4'S,4R, 5S,6S)-2-(2, 2 - ^V^- [ 1 , 3 ] v^^f-^- 4 ~4 
/V)-5-fc 4, 6, 1 O-rF^f/V-^f^-l 0 -xy- 

3-^75 a 




**-A2 tmn 

C. H. Heathcock, C. T. Buse, W. A. Kleschick, M. C. Pirrung, J. E. Sohn, J. L 
ampe J. Org. Chem. 1980, 45, 1066 

^t^©n-BuL i (D 1. 6MII9 4 3 v>f ^ n U y 5 0 9mm 

oh 0.98^f)^ 0°C1:\ THF 1 . 5mlfp<Dfflfcrp<D 1 5 3 mg( 1 . 5 0 9 
mmoh 0.9 8^i)WITU jS^fe* 3 OM^Lt- 7 8°Ci-^Pi-§ 0 T 
HF lmliC^f Lfc(S)-2-(2, 2-v^^/V-[l, 3 ] v^^f-^- 4 - 
^/k) - 2 - ^ f ^ y- 3 - ty 2 3 3 Omg( 1 . 5 6 Ommoh 1 

£r#cvvC*3>o< 9jBT-f5o ^r*^r- 7 8°cr^ 1 B#^»#1~§ 0 (s)-2-^ 

/V3 1 9 4mg(l. 5 4 Ommoh 1 ^D^SV^tlT 
U flB$£-7 8°C^4 5#JKtt5o SSSiK£JfifilNH 4 C l^^O^^^ff 
ih£^ RTKIjg#>5 0 *ffiSrx-f;vtftfflf5 ; ^Wcfili^Mg SO 

7A^n^h^^7>f— ^^^V : x/V=3 : 1 ^fflMf 6 Q T 

/V£H^5 3 6 9mg(l. 0 8 4 mmoh 7 0 %) tfte&ifoWfo&B'V^biV 

— JKftjT*— * : C 20 H 36 0 4 , ^1=3 4 0.5 0 g/mol 
ft^4*l5 aSrl^fili^LrSJagi-So 5 a 3 8 6mg( 1 . 0 9 mmoh 6 4%)^3 
a 2 3 8mg(l. 7 Ommol) frh^btl&o 

(3S.6R, 7S,8S)-1, 3, 7 - h U fc 4 ) 6,8-rF7^f 
fr- Y3*f9- 1 2 -^v- 5 - ty6^oJ:t; 
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(3S,6R, 7S,8S)-l,3,7-hyt: 4,6,8,12 -^y 



OH OH 0 OH 




6 R=H 
6a R=Me 



L. A. Paquette, D. R. Sauer, D. G. Cleary, M. A. Kinsella, CM. Blackwell, L 
.G. Anderson J. Am. Chem. Soc. 1992, 114, 73 75 - 73 87 0 PPTS 9 5mg( 
0.3 7 8mmol, 1. 3Si)4r, MeOH 1 4ml^7 F^4I^5 1 0 Om 
g(0. 2 9 4mmol)COmWK&U f^»RT^3 6^ffi«j$U ftV^fiSfP 
NaHC0 3 H3 3M&mT~r&^b^£*)W±^& 0 Jl£* £ p - * I> - 

w Y?7 y ^n^/Vm— fvl^flfSW" £ 0 MJ^-/V6 7 8mg(0. 2 
6 0mmol, 8 8%)tm&W^(DBX^htl& 0 
—HBtih'T — * : C 17 H 32 0 4 , ^1=3 0 0.4 4 g/mol 

ft^^6 a Srl^fili^SSjgi-So 6a 7 7mg( 0 . 2 4 6 mg, 9 1 %, ^ 5 a 9 
6mg(0. 2 7 0mmol)^M#^tb ; 5o 

(3S.6R, 7S,8S)-l,3,7-hy - (tert-:/^vVv^ ^/Vi/!J 
)- 4, 4, 6, 8 -T Yy^^/v- 2-^^-5 -^"^ 7*3 J:t/( 3 

S, 6R, 7 S, 8 S) - 1 , 3, 7-hU - (tert-^/Vv^ ^vVS/ V /V^^r^) - 
4,4,6,8,12 -^V^^VV- 2 5 ~if^7 a 



Yuanwei Chen, Pierre Vogel, J. Org. Chem. 1994, 59, 2487-2496 

2, 6-/to^v>V9 6 3mg(8. 99mmol, 1 2 & J^tert-^fv^-v^ 
^/Vi/V/Vh V y/Virn^ ?l/y/U^^— M 18 8mg(4. 4 9mmol, 6#S) 




OTES 



7 R=H 
7a R=Me 



OTBS 



OTBSO 
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£r^o< 9, - 7 8°CtC^£PL/c, CH 2 C1 2 1 3ml^C0 hV ?V 6 2 2 
5mg(0. 7 4 9mmol)C0^(CjgT*f M^"7 8tt3 0^\ JSCV^O 



— 7VU= 3 : 1 "C3|tSJ1-5o hV->VMtM^7 4 6 2mg(0. 7 1 9mmoL 9 
6 %) &Mft»i#»O7re#5 0 

Yb-&4Sr7 a Srl^fillCLTSSlat'f-So 7 a 4 2 3mg( 0 . 6 4 4mmoh 9 9%) 
^6a 2 0 4mg(0. 6 5 0mmol)^b#5 0 

(3 S, 6 R, 7 S, 8 S)- 3, 7 - v>- (tert-^/Vv^ U frtt*/) - 1 

-b KndrV-4, 4, 6, 8-ff7^ ^/V— MJ - 1 2 5 
8*5j;tJ*(3 S, 6 R, 7 S, 8 S)-3, 7 (tert-zf^A'i? * ^Vl^> V )Vir 

- 1 - 1 4,6,8,12 -^y^^"f}V- h V *f?- 12- 

^> '— 5 — ;^>- 8 a 



K.C. Nicolaou, K.R. Reddy, G. Skokotas, F. Sato, X. -Y. Xiao J. Am. Che 
m. Soc. 1992, 114, 7935 0 Me OH 6 . 5 ml^£) MJ is U /H^^ 7 1 5 6 
mg(0. 2 4 3mg)c^^^0 0 C^^PL, ^^r^M^Sl lmg(0. 0 4 
8 5mmol. 0 . 2 £8&!rr£o 5 fl#IH, 0 t^ffitiL ?I£*j£ffifllN a H 
co 3 ffiE»tomiP^J: 9ffit£ii;6 0 *ffi«:CH 2 c l 2 T?JfiW-r5 0 ^to^rfc* 

t"5 0 8S^7A^P^b^77>f^^y : ^f;vx-f;v=3 : 1 
^ffiffi-f 5 0 T/Vn— /V8 1 0 5mg(0. 1 9 9mmol, 8 2 %) 

— ««JX — ^ : C 29 H 60 0 4 S i 2 , 1^4=5 2 8.9 6 g/mol 

ft^fe8 aSrl^fil^LrSSagi-So 8 a 1 0 1 mg(0 . 1 8 6mmol, 8 0%)^ 




STBS 



8 R=H 
8a R=Me 



OH OTBSO 
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7 a 15 2mg(0. 2 3 2mmol)a*k#fej}x5 0 

(3S,6R, 7S,8S)-3,7 - i?- (tert-^/Vv^ ^/I^> U - 4 

, 4, 6, 8—r h^^-S-^y- MJ-r^- 1 2-x;y|9^];(;(3 



S, 6R, 7 S, 8 S)-3, 7-v ? -(tert-^^^v ? ^^/V^y/V^^r^)-4 J 4 
, 6, 8, 1 2-^V^fvU-5-^y- MJ 7*^-1 2-x;y|9 a 




9 R=H 
9a R-Me 



E.J. Corey, G. Schmidt, Tetrahedron Lett. 1979, 399-402 
DMF 3mli^*PLfdPDC 2 3 7 1 mg( 6 . 3 0 mmol, 1 1 =5*) £\ 0 
°CX;\ DMF eml^COT/V^— /VS 3 0 3mg(0 . 5 7 3mmol) (DlgSfCjjgT 
-T5 0 fe^£RT~C3 6^*#U ^l^f^PN a C 1 mWi 5 OmUZ^\ 

77>f-t, ^V^V : y^)V^—^r?V=2 : 1 t?»jK'f"'5o ^9 2 4 7mg 
(0.4 5 5mmoU 7 9 %) £flfeffi^^^#& 0 
-»Wf^^ : C 29 H 58 0 5 S i 2 , S*=5 4 2.9 4 g /mol 

ffr&4Sf9 a Srl^SllCjKjg-f- ho 9 a 2 7 3mg£8a 3 2 Omg( 0 . 5 9 0mm 
ol)d»b#5 0 

(3 S, 6 R, 7 S, 8 S) - 3, 7 - v^-tert-^/^v^ fvt'v' D /I^^- 4 , 
4, 6, 8-T h7^f/V-5-«y-byf>-l 2-ni/^(l S) - 1 - 
[(E) - 1 -yf/V- 2 - ( 2-*^;V-^T9As- 4 -^/U) - fcT^/l/] h - 
3-^~/I^^7VW 7 3q£^*(3 S, 6 R, 7 S, 8 S)- 3, 7 -z?-tert-zf 
^/Vv^ jVir^i/- A, 4,6,8,1 2-^y^^f;V-5-t :3 ry- h 

S)-l-[(E)-l-^f;v-2-(2-^f/v-f 

T % //V-4-^/V)-tr^=./V]-^h-3-m-/Pai^'r/H 7 a 
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17 R=H 
17a R=Me 



0 OTBS 0 



Neises, W. Steglich Angew. Chem. 1978, 90, 556fc^5o 
is is? n^^r^^/^^ ^ K7 2mg(0. 3 4 8 mmol, 1.3MSS)3\ 0 °C 
-C, MzRCH 2 Cl 2 1.5ml*P<E>K9 1 4 5mg( 0 . 2 6 8 mmol) , T/V^—/\s 
4 5 6mg(0. 2 6 8mmol)*3j:t5DMAP 6 . 5mg( 0 . 0 5 3 6 mmol, 0.2 
^M)CDmmcm\\~f%o jf^£rO°C^l 0#:i3j;U^iaT-l 2B#HMtt5 e » 
l*^J:t;^y^y/Et 2 O{2 0 : l)T^77y^^n^h^77^ 
— ^ jiijxtvW 7 15 7mg(0. 2 1 4mmol, 8 0%)^#^tl5 o 
*x^f/Vl 7 a £|^«fcL-CjKi£'f" &o 17a 1 6 6 mg( 0 . 2 2 2 mmol, 7 
4%) £9 a 1 6 7mg(0. 3 0 mmol) jo ^tF^/Hl^ 4 3&>b#£ 0 
(4S,7R, 8S,9S, 1 6S, 1 3 Z)-4, 8 - v^-tert-^^/V^^ U 
5, 7, 9 -y~ b7yf ;^- 1 6-[(E)-l-^^/V-2-(2- 
y^-f-ryV^-4-^/W)-tf^/^]- 1 -^^r^-^^n^^rf-x^- 1 3 
— nuy- 2, 6 - ^t^l 8^5j:t»(4 S, 7 R, 8S, 9S,16S, 1 3 Z)-4, 8 

5, 7, 9, 1 3 — ^ V ^ ^VV - 
1 6 -[(E)- 1 -**f~;v- 2-{2-^^;v-^T9/v-A-^;v)-\f^;v]- 
1 -sMMJ*--^ D-^dr-^x^ - 1 3 -31^-2, 6 -v^y 18a 



R 




18 R=H 
18a R-Me 



0 OTBS 0 



M7KCH 2 C 1 2 3 3 bml^O^^/Vl 7 4 9. 3mg(0. 0 6 7 1 mmol) 

©Ar-fi»I(0. 0 0 2M©S«»ft^*fJS)Srl T/i^>»fflM 
T, C l 2 [Ru = CHPh](PCy 3 ) 2 (Cy =v-^n^^ri//W)(6mol%) 3. 3 
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gtasrrso mmom^^ximm^o^y/K t 2 o(2 o : d -ceo 77 

yi/a^p-7b^77>f-^S, ft^ftl 8 4 4mg{0. 0 6 3 OmmoU 9 
*1 8 XXI^(DK-^'\^(DU^^}4 9. Omg(0. 0 6 8mmol, 6 8%)£|rI 



Hfe IT, 17a 7 4. 8mg(0. 1 0 0mmol)^fe#-5 0 

(4S,7R, 8S,9S,16S, lZ)-4,8-^t 5, 7, 9 -7" h 

y^^/v- l 6 -[(E)- 1 - ^f/^- 2-(2-^f;i^-fr^-4-^;i/) 
-tf^/V]- 1 u^f-^ - 1 3 6 -v^>- 1 9 ( 

"x^pyc" ) *3j:tJ ? *(4 S, 7R, 8 S, 9 S, 1 6 S, 1 3Z)-4, S~i> 
t 5,7,9,13 -^^^fvV- 1 6 -[(E) - 1 -f^/V- 2 

^-1 3-31^-2, 9 a ( "x/Ki/nyD" ) 



^yfbk^KU 0%) 0. 2 7ml £\ T*fc b~ h JJ/k/E t 2 0(l : 1) 2. 4m 
l^tD 1 8 (Z : Effi^ft 1 : 1)35. 3mg(0. 0 5mmol) irffi-^H"^ 8WB<Z);?f 
7^«^^fcf^^rf-^/V^n^(3 0%) 0. 0 2 7ml£>8s;6n^ 
•CI 7^MJKtt5o MNaHC0 3 IIl OmlSrSJSii^*(^P L, Sifter 
3 0, E t 2 0#2 0ml^MLTft5o ^Wfcx-f/V}6[i»f^Mg S 0 4 ^ 

77r^^PV^77>fH:ftto 19 1 6. 5mg(0. 0 3 2 5mmoU 6 

5%) Sri : 1 Z : E^^<D^X?#5o 

*19a 2 0. 7mg(0. 0 4 2mmoK 7 0 %) £r ( Z : E iE^^TF^) IHSIfC 1 
8 a 4 3. 2mg(0. 0 6 mmol) ^fc#S 0 
:c/K->n yA 1 :}o ^TJ^rcxKVn 1 a 



R 




19 R=H 
19a R=Me 



-35- 




1 R=H 
la R=Me 



0 OH 0 



Tir F^^f/^t^y^^O. 3 6ml (0. 0 3 Smmol, 1 2^S)C0ff 
Tclcm$l^±MW% , mW^^h, -3 5tt% CH 2 C1 2 2 . 5ml*P<Z) 1 
9(1:1 Z : Efl^W) 1 4. 3mg(0. 0 3 iranol) CDM^Wi§T*t£ 0 
£-3 5°CX?2f$P^#U »CV^SSK«fe(lI)C0 1 0%*SfflE5ml*^PU 3 
[hICH 2 C l 2 £l Oml£ffifflLTtttfH-5 0 ffi$E*rSEST-§3sLfc«, 3SSSr^ 

lmg(0. 0 14 4mmol, 4 8 

*^i/Ki/n^B 6. 2mg(0. 0 1 2 3mmoU 4 19a 1 

4. 8mg(0. 0 3mmol)^fe#S 0 
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[HffiB] ¥J*1 0^8^ 1 8 0 (1 9 9 8. 8. 1 8) 

mmm 

aujf^nvi (DE4138042C2)te, ^ 3r y—/M3tff^H ^ — ^ U 



Bedorf, H. Steinmetz, D. Schomburg, K. Gerth, H. Reichenbach Angew. Chem 
. 1996, 108, 1671; Angew. Chem. Int. Ed. Engl. 1996, 35, 1567 ;D. Schinzer 
"Epothilones-New Promising Microtubule-stabilizing Natural Products wit 
h Taxol-like Biological Activity" , Eur. Chem. Chron. 1996, 1, 7;D.M. Bo 
Hag, P. A. , McQueney, J. Zhu, 0. Hensens, L. Koupal, J. Liesch, M. Geot 
z, E. Lazarides, CM. Woods, Cancer Res. 1995, 55, 2325] 0 VKO/Nl^IP 

HhtSAcc. Chem. Res. 28, 446(1995), ^^fC^b^^^n £t>*B <D 

^ll(-M'f^W0 9 3/1 0 1 2 l&JxtfJ. Antibiot. 49, 450(1996), g^T 
Vte&Wr Yl/<DWkKMT?>J. Org. Chem. 38, 2136(1973), X b V^f 
• tf— S5k<Z)fo£ 1, Kn^r>-- 8 -x^ V- 5 - 

^^i^H1"^Helv. Chim. Acta 4, 1253(1983), %/$ P^fV ^P^i-MI" 
5Chem. Ber. 100, 720(1967), & JctWRBftfOfi 1 ^Angew. Chem. Int. Ed. 35, 
2801(1996), J. Am. Chem. Soc. 119, 2733(1997), Tetrahedron Lett. 38, 206 
1(1997), Angew. Chem. Int. Ed. 36, 166(1997), Lieb. Ann. Chem. 2135(1996 
), J. Org. Chem. 61, 7998(1996), J. Org. Chem. 61, 8000(1996), Angew. Ch 
em. Int. Ed., 2399 (1996) Jo X XPNO/ 1 9 0 8 6 t?& 5 e 

rctfVnVl (A : R = H, B : R =M e ) tejE^fe^ffi^ b tt, %W 
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0 OB 0 



3. 2 -(2, 2-v^^-Ll, 3]v ? ^^rf-V-4--f/^)-2-^f L /^-^ 

2 Q 

4. S - 2 - ^ ^VU- 6 -^7"r~t—;V 3 0 
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